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(57) «»] 

I TOlft* (jifSKH 1000 nm 
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tf/ * tz « 7 ;i> n -Mz nj^ttt * & tt#fRtt©fS3tfiJ t 

[«#JK2] tt^ai**, (1) Si. Al, Zrfcb<ttTi© 

(2) **3J:^/ifc«T;un-;nrpi^ttSfc«^l4 
o*«t^flg, *^«(3) tttau) t(2) £<Dm&vo-e& 

[K*«3] mF-zmik-f >>»^Al»**t. 1000 n 

imxm. 4 3 st#jg i ~ 3 <D^-rtifr i mirtasEo^ 
7m. 

[0 0 0 1] 20 

[0 0 0 2] ffiot, *%m<OftM8Mv h*7Wi, 

— tt*. *>JW-AOMW, fc^VMiSSft*© 
# 7 X^CSiflJb JW8tt*»3tOjSJn«*y h 

[0 0 0 3] 

[*£*©&«] BJflifcU£©ftt-*tbTi§93 (Sjgtt) T 

^t, frftfcm<DMzttVT\ l zR&t&-z&z>mn-m* 

£©«. (a) »F--:/afl:-f >^<>A (£TF, ITOi 

BStB-rs) ommzMmmm. it&mm* ^tztexny 40 

^U>yic«fcoT^f7X«S±lc^Lfct>o, (b) y 
[0 0 0 4] (a) IC^V^TH. iiSX^ISS© 
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[0 0 0 5] (b) KOHTtt, (a) ©Pa1gj&«fi¥&£n 

#£©58JPfc*fe£#bTV>£-k. 690~1000 n 

m gg©^Snfcffi^®^©§fc^gmT&£;$:«>, 

09*.ttA*s»y©-Msg. u->;u-a©m«#, g# 

S^fiJ/Bbfcil^Klfct, &^#7X£iibfc^rt*1.©& 

[0006] ^n^wp^s^cic^*.. (c) ^mn^>y 

- (#U*fter:;k TjryjMMDHB K**HW?h 
^-7flg*WT-5feS0.02~0.2 /zmCDSn0,^*<hW^ 

>m^-mm^m ii^mA.xm^tzm^mmzm^ 

IgStlfc (4*MBg63- 281837#&$fi) „ 
[0 0 0 7] bd^L, COlltioT+^a^igAy 

b*7mm&ftm.3<i±z>rztb\zte. mm&num^ii 

It&Si Pl«^fe IC^-T -53t^il^^50~ 60% f§S <h i& 

£&\s < tL-DT^z>KRCDtefr-vmm±iz&mtLmmm 
[0008] m±<d£z>\z. mvmitmm<Dm&\z&-D 

[0 0 0 9] 

[fe^*<»ftb«k 5 tresis] *m©s«iii (1) 
*in%\zM'tz>mmmm<. w^**i«*»;h*7 

Sft^lcffitifclK*. (2) M^lc*fbTW*ftW8l$§i«£ 
«toT, (3) iaxKT*iaW$lT6 0, ^Ol 

[0 0 10] 

sw©^ic«iiTa&-5it*aab, *&w\zmmis 

tz. 

[0011] z.z.\z, ^m<omm\t, 

©i©#M^y ht7lM«*^MStlfcMi 

13 V v*7mztb%. 
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[0012] 9fmmm\z&\,*T> mufg-smt. <i> s 

i. Al, ZrfeKttTi07;i'3+i/H^j:^/*)U<tt 
*<DWftm*.ftm%>. (2) *&&TS/$.tz\*7')V^-)V 

tm t<Dm&wv$>z>. ITOW, 1000 n 

V». £©<J;5fcI T Oft* fc&ffl-f •&<!:, «S^»t|i«- 

[0013] i Toftmtmmmm&tftmtLTmftn 

b*u i Totittvmn-ujjv b*7mmizmmvft 

[0014] ^m^m^m^vtzmm, i Tot»*« 
ss^A-gn^-?©* >v h -*y < , 

[0015] b*u 1 Toutvommmityo^mft 

Tf, 7>?€>H-yKM(ATOtlSg) 
, TJkS^AF-ygEMffl (AZO) * 

[0 0 16] [I TO»*] I TO»*OW-*Sfl 
« 0.2jtmOT, $f£b<« 0.1 wm£ATT?*-5^t 

[0017] «eoT, X7xm<Dmwmfr±\z&&L2ti 30 

\*ZL(D&5tefflft3i-?$>Z>Z\£i!>W2iV\,K TztzV. SI 
WttfcSKEifcBfcbfcWHjft <«, tt*>«H©it0Mi 
©#&Kltt. ±0*ttfft©ITO»* 
*ffift5^tfeT§5. I TOft**©SnF— 
tt, Sn/(Sn+In)O^E;Ht*to.01~0. 15, mzO. 04~0. 12 
£ft5$gBiW#£bv>. 

[0 0 18] I TO»*lt -«SIClnt'>M©Sn©*^ 

«s*tts*, £©#*»*»»£ b-c. nn**»«t» 

J:l*/*fc»4ttfl3»eDjB^**tt«f * £ £ "bT#<&. 
*«9Ifc*v>TWU £©J:3fctt*©#feTttfiSft;fc 
I TOR*. fcV»tt#*tt»*£LTrtriR3ttTV>* I 

[0019] tctzL, c©j;5!&:«E*i*K*D«j6Sft 
fciTowi i<j«««T©aiattfc«ft. awta 

gNM&fry h*:73»*tt, 1000 nm jfi, 50 
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&V*TV>ttl200 nm &±<D$L&MM<Z>ftfm\sfrjjy h 
1200 nm 6CF, fftKlOOO nm eTF©ffl«©* 
M^rty h*7»*#*fibTV»*JIfc*«*V». SEo 
T, £©J:5ttITOt&*ft»j»vhyy*;*«f»fc$Mft 
Sttfctt'&Ktt. ia^fcifi*b&«*tt©#na*;!» 
ht7t5Ii*»T?S&W £©«£-T<bl800 nm 

[0 0 2 0] »®SB«lC*tjT«, I TO»*tLT. 
1000 nm J»T©&3&&^J:9fi*IAJg©#ft|ft«£ 
BB«C90*eU:;&y t>*7t5MStt^ (BP*. S 
h^-7iSS*<1000 nm aTT*5) t)©*^ffl-r 

-€-©ifi# (600 nm£*±) IC^V^T^©* y b?f7m&'P 

0ffil/<lt IT Oftjfc©g©# .y h *7$L&\t 700 
~900 nm©$(!Bf*Jl£&-5. 
[0 0 2 1] m&Jjy h^jfcganoOO nm WTt?* 

*«*T©ttJ«fcJ:D»&n& I TOftsgeAUETStt 

tzfiL. w&ftmzz.n\zm.£>nz>he>T?\*fc< , 

*y h^i&fiatlOOO nm KT"C*n«, fiS©77>3re8l 

[0 0 2 2] £©J;-5& I TOlft3z<D&&&m'<rziiZL 
3, ©*OfeIttxyfeg@±Txi 0.220-0.295 , 
yl 0.235-0.325 ©fcffirtTab 9 , a»"=>»»©»^Jfe 

»**io. lio-io. i60A©«Hi*ur*«a:Vi5^3i©#e 

[0 0 2 3] C0ff£LV>I TOtfr*©Jil»tt, tfcfeft 
tl^«»CWS-rn««fcVi. Sn/(Sn+ln)© ; E^tfc 
b < Ii0. 01-0. 15, #IC0. 02-0. 1 2 £&.5flJ£-C 

&M£fcte7>*:^A©*gMfc;<|&, ^m^, tfttt** 
4J^¥b, In-Sn*it*K<b«!l&#fm$-t*-S. C©B#^T? 

[0 0 2 4] C 5 bT#fc-t"*«^©In-Sn*«:?l^-/j< 
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^&-r5©T?&ntf, iosffl <«, 2oo~9oo x:) t? 

i0&-r5 #$n*:ll!fsf£, &if§£j&»rb 

-SdtlCct-pTfc, ±82©«FSbVU TOtft*?W#£n 

10 

[0 0 2 5] COjKA£fc»jKjtll (£TF. ^n^fciJD 

>, S^^fX, #«fctfiine>© 

S£-#*©Vvr*vet>J:V». *ffitt#7.f?ffl^©JE?j& 
frtt. flHrF£*H-«£E-?2kgf/af «±, *HC5~ 
60 kgf/crf©«Hl*I*«#SLV». 

[0 0 2 6] ^ffi^^^7 t ^H^,©JE^*t2kgf/cIll , *MM 
T?«, sStfHfc&y h*7«l*«ti£*© I TO|»*traS 
iTCfcD* 5 fife V>#(. Bft#80 

0 <C£jg*.S«fc 5 JE^AiajET^oTfe, 20 
±iE©**bVU TOft**i#e,tl5^i:)!i«*S. 
£60 kgf/cin , £j@*TiiS<l>T 1 fe. -£-*l6U:©8&*©3fc 

ftV>. 78H£*rx£H** ©K^JE»30.2 kgf/cm' (1 
50 Torr)^T. #K0.02 kgf/cm' (15 Torr)^T»CfeIRS 

[0027] noftuwififttt, — 35o~iooo , c©$g 
fflrt, »*t<« 400~800 , c©ieHrt**S66*«nr» 

100CCeU:Trttja^ff3&t»lx<riEfiUTL, 

£?fc©> £Wtt#»#aft*#»te«yii-j-**&ic« 
it\z 1 to»*k*i— &iDjiMaa««itriEsnft«j:<, 

-t©tta»^S^»ca:oT%>S)&:S**, — iftfctti~4 
^©fcffirtt?**. i*&i&KtttticffllB3n&: 

[0 0 2 8] m»Oiffl*9imv>Ktmi&tt±* 1 t o» 

V»L»»S-a-fcfe©T»S. 40 
[0 0 2 9] I TO»***MR3-a\ 

fc<. **J:^/Sfctt7'JP3-;H6«r^f*. SRC 

-;k ->?PA^y-Mt'T$t), me,oitfc 

[0 0 3 0] H^JWtUTtt, &»©**5J:Z*/£fcte 
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T*-5*«, jfiKH(l) Si. Ah ZrfcL<ttTiCDT;i/ 
3*->K*J:tf/fclXtt-t©«#»*aM*4fc, (2) * 

[0 0 3 1] (1) ©7;iO*vh*©0»M::fch Si, Ah Zr 

r/Dtf+S'K. yh+yH§, &e.tfi;:e:©gtt# (-r 

y^D^F, sec-yh*->K, t-^h+S'Hf) ** 

aiKfsft. cne.©ia i bL<«2aw±«:{§efflT^ 

/St" -5. fot, *^»C^V^T I TOtfSM&tS 
[0 0 3 2] S§ftM7;P3+yK0M«iLT 

&M7;io*^FMC^S©*:fc£tf 
^iDbT^»#:t ifc^7;^+-> K©a5^ln*^ 

[0033] *5&mzi$\,*x&mBimum<D%i-&mt. 

O^tLTtt, *%k&.tc\Z7)V^—)l%kW&\Z®.m 

£5fc8f!g©09K:Kh Mtt7^*5/ KW. tf'Jfcfx 
;kT;io-;k #'J7'^7A'3-;HI 1 ftVXST^U 
;k T^U^-7.^-W>, WKfcfx;M?©xv.;k^3> 
^*»»tt»Ig-rab^. T^a— ;wft©»&Ktt, #y 
tfx;i/y^9— ;w^t'©jHU h*x;PT-t^-;i/^:t*©T 

-)V\Z pJ^Ftt L < «^14©MS| *>M^^»Jt IT 
[0 0 3 4] i^-&»J*^JSIT;U3^->h-T?*-5i:, IT 

7«stg ; £w-r«>s^i»*^-r3*^©a^*3«t^^ 
trj^i;T^^j©a«$aK-rn«=tv^ 

[0 0 3 5] mX\Z. &m*777>^y?7 4 ;PAT* 
3«-S-lC«, *«:©pI^tt$J«^fe^:ViJ;^C 
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[0036] sic, &&mtVT±t&mm®m£<stm7 

[0 0 3 7] *ftmv>mi&f8.tt<Dl8.&U*. I TO*»*10 

i/T©i, mm\m&#£LT<DM) #2-200 s»aB 
-;kos«, m*, epjm, mm. mmt£iz<Dmmmm\z 10 

I T 0^*100 fiS8CiCMbT10~1000S»gC(DieHrt 
[0 0 3 8] ^W^S7;^*yKTa&ti, 

K©ira*##<£ift©fcje>, &M7;m*->H ioosmsb 

K#bT 1 fiSSB£TF©&, £fctt20M!flJ&rFc%K£ 

a, &mizj&CTmitm. mmMuz&'pmm-errzz: 

*&m<DftHmijy h *ymm srwr-ss 20 

[0039] mw&xy v-*ym*ftm<omnt&i3v 

\zfcKxtomTizftmmzm£LTt?iLm2i±2>i:, m*v 
wmmt, mn^m^m<Dmmtz^xm^-rn 
[0040] Mfo-zwtmnmxy h*ymi*> &m,& 30 

fctt*&ttW«»WV h 'J V ?X*\Z I TO»5toJ«|- 

K#»Lfc&T#f^©#ig£fco. &<D»»MMryh 
^-^J^Ji, YhU -y^xa^ I TO*fr*©B2-&S7S:i:© 

fetitmfymuy h*y&&&m?o itoto^i: 
T?*n«> v h u >y i7 7.jc^-r.5 1 To»*©sa-e-a*# 

[0 0 4 1] ffiILfcITOft*©M*»yh 

si-^&s^iooo nm «T-e$.n«. &mm<Dmft&* y 
h^ymiz, —fflz-5jm%.\zttVT&o%EK±<Dyemj& 40 

35, mtVmzttLTlt 850~1500 nm ©$gBl*3©&.5i& 
*«tOS&Sfi!l©*^>S:^®«)tC80%]^±*>y b*y 

h*:7fcga*1000 nm £Q-km\,*m&\z\z, 

[0042] oiuyt\zM-rz>ytm.)&® mm&) 1 
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t, m.m&&mmifr\z. zmmzmsmizuy h*y 

[0 0 4 3] 

Tlltti < *®«© & © £gJjfiT£-£ K t> J&^fc S 

tltc^Utl y h*yfttetltt\,*m.W&$:*-r Z\£W 
£3. ITO»*IJt)i:t,i«ittt*iL,T 

7|g«*®}fttrLffi*i 10'~10' Q/D©&Hl*J©ii!V^ 
[0 0 4 4] *&W<D I TO»*4Mt5#n»*7 

■y-wi-r-y 8 — , pet at^)^v>j-vy9v—v) 
[0045] ^9^tr«bx«, *&m<Dmw&%y 

mx^xvmffiizmftz i to»****t-*-*»»kk 

[0 0 4 6] ^U^-f H*-Hfc»bT»4, *&W<DI 

Tov&i&tt-rzm.M&tit&yv't'f ha- pome 

U ^< H *- P ic^n^ S fig It V > SStft oti s 

•5. 

[0 0 4 7] ^0©-9->;w-7> jt7r-fA*-, -y->/\* 
-r-tf-, pet*h;w $mmy<o\>i>„ *#^z-z>\,* 
xh> ±t£<Dm^Syy,tmmiz. iToa**Mt5 

[0 0 4 8] ±^bfc^^lC, l^^liSlt*<*«>S 

n^te©ffl^»c%)^^© i ToftttsmmB&tt&m 
yy^yzsummmmz i To^sr^-wr-sa^jg 

Tlf5. ^«©MSfA^M^Ta5oTfe» I T 

L Tffirt ©MS±# <!: Jttl iz J: Si'jfttta * l»Jh 

[0 0 4 9] h*^-;i>/\^x^M^c»flbfci§£-K: 
7w^A-^^57.©«Blc*^©^^d^ I 
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[0 0 5 0] #?gl93© I TO«»**#Wr«>JR^# 

[0 0 5 1] VFl^S?. 1 X^-, 10 

To»**#it»i««*affl-r*j:t*«T**. n« 

[0 0 5 2] 

— jwst^tt, tfc*®a (bet) osntn^e. #© 

a (*tm) =6/ (pXB) 

[a : fl : JtJtfi. B : Jt*ffi»(mVg)] 

e«-Srr*Jlt*«BMBSnTV>«. BETi£l£«fc£J£ 
S«tM200Il*flIV»Ta!Jgbfc. *^*feJ;Z/|g<0 30 

[0 0 5 3] A. »5Eg>»g 

(K&MDInCl, **ttl.8 L(In&M600 g^#) £60 
%SnCl 4 *»* 22.92g (Sn&)g6. 27g^"W) i©ig-& 
NH^HCO, 3100g/12 L ©*»««t»fc» 70t;© 
tt»~FT*#Ufc*»&*rFU «i&pH8.5 KbTIn- 

** • a*t±s*«»*©awp* 6 @ <*©min»« 

SfebfcSt Bft?l]i;iii»CJ:Da©«r«S'JUT, **#'HM: 
^©£tlg:£#fc. £©Stlig:£llO ICT-tfeH^tfe. 

[0 0 5 4] £©&&3i*fc#ft*mfc«50 g£*£ 
250 nB©¥M53S:4?-- MCAft, ft&70 nun , SS700 

mm©^ >nn-i*800 n : ?3.—zrfr*>f3.2>mffltol£ ( gWp 

TJEE7J15 lcgf/cm* KJllflEU ftBTFTflUtfOO 50 
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Stt, H©«lKR:3I^IBIfia*LTj»j«tfrV>, ITOft 

[0 0 5 5] #e,tlfc I TOfft*©^— JfcttTSMO. 
032 jttnr?$D. ^SiS:*^ MPWu 750 u£U:-?tt 

*:<b%t&hy h^"7SS«700 timTSofc. 
[0 0 5 6] GH£M2)H:tt©ft:©l;:. I TOJ£jW©ig 
*tt^*©^<hLT> 7>ft>H-^Wfc8(ATO) 
^**^C©<t5trLT|BMLfc. SnCl, *MFttl.8 L 
(Sn &M600 g#*) t SbCl.^cMFttO.2 L (Sb &JS80 
g-g-W) NaOH 900g/12 L ©*«ffl£ 

9<TC©loaTT«#Lfc*«&jrFU S*?pH7 
fcbTSn-Sb#Jt^<Mb**rtti;£li-jfc. ^IC, »«b 

7fc£in*.T§*@ • itisf i ±««.jftBJ*©iWf s 6 ® (* 
©SSlDfitt 1 HK^ftlO L) J&Dig-r 9, 
£-HHC*?febfc&. K3ISi&lc«J;0it©£aSB<JbT, 
***BMfc»©ttJB:*#;fc. C©%JR«U0 'C-r— 

[0 0 5 7] jfcfc«j60!l tW«l:bTH*ttT«l« 
U ATO»*$#fc. £©tftjfc©?J£— *fif4«0. 
029 jimT^O, ^Sia^^^h;P«> 1200 nm T33% 
BUt. 1240 nm «±T?ip1» <±®Wlt9696J^±©^ 

^•^JSStt 1240 nmT&ofc. 
[0 0 5 8] B. SEfljfcfty hj^jg©g^ 
(HJSMDSigfi»(l-C#fc I TO^*l0g*, ^-T > h 
->x-#- (^7Xt*-X25g)*fit^bTX^;i/7;P 

3-^zog>ti(ziQ»iRMMR3«ft:. z.<Dmm#m 
mzmsm t utx5=-;w-> u ^— mo g . h©t , ;w3 * 
->H©lO*»»{Eit^fc©ir l NJfiK o.4g. «*2g 

Cl©|gJg^J«r*Ux5 1 ^>5 : - 

i^^^^-h (pet) 7>f;i/Ai:n-n-^-stf 

LT, feiiJKPtfl tfmJPlrTSSi^Jr^lUL, loot: 
[0 0 5 9] (3ttfc«2)«jfi«nr»&I TO«^*10g 

x-f y/n \±)V7)Vu— ;w90g ^fceo^m^j-sts-a-fc. 

lOg, ^^Afh7yD^->H 3.5g4M, 3 

e»»ci5o ftmmMis. tr-x*»*bTBt»ri8W*ii« 

[0 0 6 0] <*|fi«3)«Jfi«lnr#ft:ITO»*10g 
^-f>h5'x-*- W^Xb*-X25g)^ffifflb 

TM*iog4»»ci2o ^m^ms-e-fc. ^CJZ, Jl©«&*^ 

*ttfc»^ffliLT**tt7^*y FWIB (0^50 
X) 7g. «« 1 !:bT7-7f>SnA;H' 0.3g£fltl 

$e»ici5o 7>pfl®-®b, e-x*»*uxjK»*s«i 
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co 0 6i] mmm4)M&mi-zmzi -ro^iog 

>h>>x-*- (#57.fc:-;C25g)£&£?b 
TM*10g4»IC 120^K«-«CS-ti:fc. il<Df»*# 

mmzm&mt ltx?^^ 3 >^ »; 

(SJ£#40%) 5gSM, a&fc90#IWiR*U h*- 

[0 0 6 2] (HJS^5)SiS0HlT#fc I TO*»*10g 10 
£, >h->x-#- W7Xh*-X25g)S:^fflL 
TX^;P7JlO-;M0g+l;:60#in#tt*tf;fc. #i\Z. 
£ <Dl»^St?$ICi^-&SlJ t l/TIf;k> u $r— MO g £ 
X.^)V7)l>a —MO g icttFM b fc* U ^^7^3—* 

[0 0 6 3] (tt&Ml)mMM2~ZftttATO1fom0 
g, ^<>h->x-^7- (#7Xh'-X25g) Sr&flib 
Tx^UTJPn-^Og^lceo^ra^S^ii-fc. JfcK, 20 
£ ©*&*^^lCifg-&^J <h LTXf;P-> U-ir— MOg. 
£©7;i<o*-> KOflO^^EMCfci&CD 1 N^O.4 

g. m*2 g^jn*., s^ici5o «™«u e-x* 

fcbT»9§JRS#jfcbfc. 

[0 0 6 4] Rjh®£ttffl*J:tfifc«MT#fcJK0%3 
felTOmWlll V>mt>BJ«J*fc*V»T80SI61lt 

«*fctt*n^©flm&#^*£jsu settle* 

V>T« 800~1100 nm ©*gfflrtO*5jftS«kOfi»[SfiS 30 
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[0 0 6 5] ItttMlOATO^KTiS. 1200 nm 7? 

:*7i?a*80%£jg;t.5©te&gl630 nm £LLT&D* # 
ft**? h^ttibT^ffiKtt&S&iv, 
[0 0 6 6] 

l&W<D%>m £UHOK9lbfcJ:3K:. *fg93©f*ft|§l 

*^*7iu, (i) ^itotK»-r*awtt*«jis<> b 

*fe*ft*C*rLTI*jlgV>;tjy h*:7$&*£;RU (2) 
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